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of procurement 

runway surface conditions. 

the Federal 
procurement, installation, operation of 

airports. For airport projects receiving 
in-aid assistance, the requirements of 

of Airport Safety and Standards 

Initiated by: Change: 

reporting conditions on the runway and 

Runway surface condition monitoring devices have the 

monitors, current information about the condition 

capability can airport operators 
utilization of personnel, equipment, and materials--to 
maintain airport free of snow and ice--and, 

time, enhance 

airport operational surface condition 
do not airport operators of 
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1 (and 2)

this ice. 
predict if and when will begin 
detecting and/or predicting formation of ice, safely 

enhanced while airport equipment and manpower are 

2. SENSOR SYSTEM CONCEPT. of air 
temperature alone, measured weather instruments 

of the airport, to detect or 
on the pavements, lacks 

reliability. This lack of reliability 
of normal differences in temperature between pavement 

volume, amount and of incidence 
of sunlight, and ice-control chemical residue, however, 

formation of 

primary tool in developing an effective ice 

3. ICE-CONTROL TECHNIQUES. 
the formation of ice more desirable than 
terms of safety, runway downtime, and 

Anti-icing. Prevention, which 

ice. Benefits of anti-icing 

S a f e t y .  

friction below that of a wet runway. 

to melt through the ice and the bond 
the pavement, 

than deicing operations. 

( 3 )  D o w n t i m e .  

effective from 

the ice 

Deicing. applied after the 

bond between ice and 

can float on top of the 
slippery surface than prior to chemical application. 

Spot Application. 
where ice anticipated. Patchy ice 

varying temperatures 
large airports. 

difficulty in detecting these 
causes areas or portions of to be 

amounts of material to be applied 
located in 

early or formation of 
spot application of chemicals to 

prevent the formation of 

1 (and 2) 
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4. GENERAL REQUIREMENTS. 

event (such the formation of 
definite beginning and A 
meeting the requirements of 

detect the beginning end of each surface event. 

5. COMPONENTS. 
condition detection system consists of four functional 

terminal data 
and data (see figure 

6. MATERIALS. conform to the 
herein. When not 

be of the best quality used for 

imperfections that might affect 

7. DESIGN AND CONSTRUCTION. 
the equipment shall be in 

practices. The system shall 
to minimize The equipment 

and installation accessibility for 

be free of protrusions, sharp edges, 
cracks, and the potential electrical shock and other 

Maximum use shall be made of 
and standard commercially available 

display units/printers. 
shall be internal part 

during normal operations. 
shall be built to 

frost, ice, sleet, 
variations, hail, lightning, sand, dust, and high 
They also must be withstand the strains, jars, 

aircraft landing, and takeoff 

8. PERFORMANCE SPECIFICATIONS. 

system shall sample, in 
time, runway surface conditions. In addition, it must be 

and nonhazardous 
system shall continuously transmit 

no greater than minutes, to 

displayed in clear, concise and 
digital format. The system shall 

measure and information about the 
conditions on runway surface: 

temperature of pavement 

of + 

Presence or 

pavement--perceptible moisture on 

formation prior to actual formation 
pavement, providing 

aeronautical operational 

pavement; and 

level in of the 

of transmitting data, in 
to the 

transmission link. to operate 

and shall be against lightning. The 

P R I M A R Y  S Y S T E M  C O M P O N E N T S .  
Requirements and elements of the 

Pavement Condition Input Device. The 
critical element of the of the 

and electronically 
primary surface the rest of the 

installed in pavement, flush with and in 
of the pavement The sensor component 

following design criteria: 

state without relays, tubes, or other electromechanical 

require no adjustment 
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DATA DISPLAY 

1 

DATA DISPLAY 

Figure 2-l. 
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permanently potted and sealed against shock, 
cable shall be permanently molded 

and sealed head in 

interface or connection to ensure 

The sensor component head 
thermally neutral device, fabricated 

material. It be color matched 

The component head 
be similar to that of the surrounding pavement 

of water on the surrounding 

procedure of no greater 
lighting fixture, a single 

each sensor 

be of and capacity extend to 
signal processing 

m) from sensor component 

range of 

Power Supply/Signal Processor Units. 

(1) Remote Field Unit. 

raw surface condition input data, collects 

minimum of four in-pavement 

Alignment. System sensitivity 
alignment or adjustment be controlled 

require no special service equipment or 
tools. All components requiring or adjustment 

minimize servicing 

Location. The remote field units 
be located the criteria 

to the practical, should be 
collocated with airport air 

(c) Enclosure. field units 
be housed in waterproof enclosures meeting 

elements of the 

D a t a  T r a n s m i s s i o n .  T h e  

Federal Communication Commission (FCC) approved 
transmitters operating 

MHZ. An alternate 
of multi-conductor buried 

elected, the 
layout shall be coordinated with the regional frequency 

(2) Terminal Data Processing Unit. 
primary data 

or multi-conductor buried cables from all 
field units in and processes 
input data and processed data to 
and/or printer shall have 

be of 

design for system shall 
designed for in a 

and shall provide a stable 
The unit 

The unit 
automatic telephone 

Data Display Unit. receives both 

or automatically transmitted to the 
The unit shall display data 

copy printer. 
include other 

at the 
present pavement and weather-related 

clear, easily format. The 
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packages which can 
basic capabilities 

(1) Graphics. of trends 
history and probable event 

(2) Information highlight. Information of 
nature enhanced color contrast on the 

(3) Additional Information. 
atmospheric and/or aeronautical operation information 

tailored to the 

(4) Additional Monitor Units. 
where the pavement 

connecting one or more additional monitors 

shall have data entry if the 

supplement weather and runway surface condition data 
processed automatically. 

(5) Remote Signalling. 
or telephone operations personnel, 

(6) Chemical Detection. 

the percentage in runway 
surface water. 

(7) Atmospheric Condition Detection. The 
to gather and sort atmospheric measurements of 

direction, wind point, and relative 

REQUIRED PROTECTION AND SYSTEM 
STANDARDIZATION. 

Circuit Protection Devices, system shall 
grounded and lighting and 

standard protection 

Power Supply System. system shall use 
and other components 

power supplies. 

ANCILLARY EQUIPMENT. 
for the operation of the 

include an 
to FCC frequency 

airports. (See paragraph 
9d(l) for frequency 

ELECTRICAL POWER REQUIREMENTS. 
The equipment should be designed to minimize power 

following maximum 
requirements or 

Power supply (when transmitter equipped) 
up to 

Output monitor 

Voltage requirements 
shall be HZ, or 

MANUFACTURERS CERTIFICATION. The 
shall provide the airport sponsor (user), 

in writing, tests establishing 
with the 

shall supply 
guarantees that the manufacturer 

which occurs during normal 
year of operation after installation, 

The manufacturer 

emphasis shall 
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LOCATION OF AND PROCESSING 

LOCATION OF REMOTE PROCESSING 
UNITS. The location of 

should be collocated 
within the object-free area outside the 

and beneath the 
(OFZ). If collocation units shall 

along the outside the 
beneath the OFZ, but not within the 

of the siting shall 

Design, (for an object fixed by its 

I N P U T  
PAVEMENT SENSORS. Pavement conditions that 
affect aircraft from flight to apron 
should be monitored. 

in the: 

Touchdown Zone. 
initial directional 

Mid-runway. 
the region of maximum aircraft braking effort 

to turn onto 

Runway Exits. 
affecting low speed aircraft braking and 

and Aprons. 

NUMBER OF SENSORS. shall be 
minimum of three input 

runways, associated and ramp 
(see figure 

Color and Crown. in pavement 
emission and of heat 

and sunlight; thus, the melting rate of ice and 
Light pavements will generally freeze 

pavements (asphalt); and, hence, are 
for additional of reduced pavement 
crown can result in runoff of water, increasing 

ice formation. 

Temperature Differences on Pavement. As 
the result of variations in subsurface materials and/or 

temperatures than the surrounding 

from variations 
of incidence between the surface and the 

of the sun, at the transition to and from bridge 
decking, and, result of varying wind direction, 
ground water tables, culverts, and 

SENSOR PLACEMENT AS FUNCTION 
COMPLEX 
pavement area needed for aircraft 

would the physical difficulty 
the pavement 

but the number of input 
general rule, the need 
minimum of 

m) runway with no unusual local conditions 

runway with varying surface subsurface conditions. 
operator experience with ice and snow 

required number and location of 

GEOGRAPHIC LOCATION. Ice formation 
much more common than snow in geographic zones of 
normally temperate winter weather; thus, the need 
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or in-pavement sensor same for all 
types (see figure 4-l). Dimensions unique to 

a specific system will be provided 

PAVEMENT DRILLING AND SAWING. 
or drilled in the pavement to accommodate 

the in-pavement sensor. Kerfs for 
in the pavement running the hole 
to the pavement and bottom of the 
hole and be cleaned (sandblasting may 

flushed with high velocity 
bond with the 

OF IN-PAVEMENT 
Correct orientation of the 

respect to aircraft 
cleaning of built into the 

heads shall with the top 
the plane of 
kerf and drill hole, the installer make sure that 
the bonding agent 

cables shall be anchored 
the bottom of clean kerf cut with wedges 

before the kerf filled with 
recommended bonding 

150/5340-19, Taxiway 
and AC Details for Runway 

additional installation 

unit and connections field unit 

accordance with and the 
in paragraph 

shall be checked 

pavement component are not easily corrected 
after the 

required at site shall be supplied 

components, and designs, shall confirm 
State, local, and FAA-accepted 
the installation of with similar 
requirements and placements. This 

necessary for system 
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